A gel electrophoresis assay for the simultaneous determination of topoisomerase I inhibition and DNA intercalation.
The DNA maintenance enzyme, topoisomerase I, is thought to play crucial roles in all living cells and for this reason inhibitors of this enzyme have been much studied. In this paper we describe a gel electrophoresis method capable of characterizing and quantifying inhibition of topoisomerase I by selected compounds. Inhibitors of topoisomerase I are often associated with intercalative binding to DNA and the method can simultaneously determine intercalative binding (as DNA unwinding) except in the cases where inhibition is prohibitively strong. The method uses closed circular (plasmid) DNA and can separate single-strand nicked, linearized (double-strand nicked), fully relaxed, partially relaxed (topoisomers), and supercoiled forms of the plasmid so that topoisomerase-dependent DNA cleavage (poisoning) can also be determined. By quantifying poisoning, inhibition, and intercalation simultaneously and separately in relation to reference compounds it is possible to make quantitative determinations of these phenomena for comparative purposes. Data for the topoisomerase I inhibitor, luteolin, are presented.